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(54) ELECTROLYTE FILLING METHOD AND DEVICE FOR BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently fill an electrolyte into a rectangular 
battery case within a short time by a simple deviceand to prevent the scattering 
of the electrolyte around the filling port of a battery. 

SOLUTION: An electrolyte is filled applying centrifugal force to the electrolyte 
under the conditionswhere inside pressure of a battery case 30 is reducedFilling 
is started with only a weak centrifugal force at the initial period of the filling 
without utilizing the pressure difference between the outside and the inside of the 
battery case 30and the filling is carried out gradually utilizing storing centrifugal 
force as the rotational speed of a table is increased. The filling method is 
switched just before the finishing of a filling process to a filling methodwhich uses 
both the pressure difference between the inside and the outside of the battery 30 
and the centrifugal force. A sloped wall face 16 is provided in one portion of the 



wall facein a side separated from a rotary shaftof a hopper 15 for temporalily 
storing the electrolyte for controlling the flow-out of the electrolyte from the 
hopper 15 by the strength of the centrifugal force applied to the electrolyte. 



CLAIMS 



[Claim(s)] 

[Claim 1]lnsert a separator between an anode and a negative electrode and an 
electrode group rolled spirally is accommodated in a cell caseHow to use a 
centrifugal forceto start pouring of an electrolysis solutionopen an electrolysis 
solution pouring-in way wide to atmospheric pressure succeedinglyuse together 
a pressure differential and a centrifugal force of the inside and outside of a cell 
caseand pour in an electrolysis solution for cells after making inside of said cell 
case into a vacua. 

[Claim 2]ln an electrolysis solution pouring-in device used in order to pour an 
electrolysis solution into a cell of structure which accommodated an electrode 
group which sandwiched a separator between an anode and a negative 
electrode and was rolled spirally in a cell caseAir in a pouring-in hopper formed in 
said cell case and said electrolysis solution pouring-in device and a pouring-in 
way is dischargedAfter making inside of a cell case into a reduced pressure 
statea centrifugal force is used to a pouring-in member and a cell caseAn 
electrolysis solution which was supplied to an inside of said pouring-in hopperand 
was stored temporarilyWhile pouring is started in a cell case in the 
aforementioned reduced pressure state and the maximum centrifugal force that 
becomes settled with said pouring-in device is working succeedinglyAn 
electrolysis solution pouring-in device performing two steps of pouring in by 
opening a pouring-in way inside a pouring-in member wide to atmospheric 
pressureand pushing in in said cell case while decompressing an electrolysis 
solution by a pressure differential of the inside and outside of a cell caseand 
concomitant use of a centrifugal force. 



» t 

[Claim 3]lnside of the level surface in respect of the paries medialis orbitae of a 
hollow of two or more pouring-in hopper aggregates attached with an equivalent 
interval on a rotating table on a rotating table manufactured pivotableand the 
circumference of the coreor a pouring-in hopperBy providing an inclined plane 
which takes a wall surface of a side far from an axis of a rotating table for 
keeping away from an axis of a rotating tableand goes uplf a centrifugal force of 
the more than set as an electrolysis solution supplied to an inside of a hollow of a 
pouring-in hopper in connection with a high velocity revolution of a rotating table 
according to inclination of said inclined plane worksAn electrolysis solution which 
was supplied to a pars basilaris ossis occipitalis of a hopperand was stored goes 
up said inclined wall surfaceand it goes via a nozzle part etc. which flow into a 
pouring-in way extended to a radial direction of a rotating tableand constitute a 
pouring-in way from an outlet hole established in the upper partAlthough poured 
in into a cell case held at a peripheral part of a rotating tableThe electrolysis 
solution pouring-in device according to claim 2 characterized by omitting a 
switching valve for electrolysis solutions from an electrolysis solution pouring-in 
member using a phenomenon in which an electrolysis solution has stagnated in a 
bottom of a hollow of a pouring-in hopperand goes up an inclined wall surfaceand 
it does not flow out from a pouring-in hopper when a centrifugal force is below a 
predetermined value. 

[Claim 4]Among members which constitute a pouring-in memberfrom an exit of a 
pouring-in hopperin the lower stream. And total of capacity of a building envelope 
of a member which constitutes a pouring-in way which consists of a hose 
allocated in the upper stream or a nozzle from an electrolysis pouring-in mouthlt 
has the capacity of a more than equivalent to volume of an electrolysis solution 
which should be poured in into one cell caseAn electrolysis solution will flow out 
of the inside of a pouring-in hopper thoroughly with a centrifugal force by a high 
velocity revolution of a rotating table at least by the time of an end of a 
decompressing process in a cell case for every pouring-in operation at each 
timeand a pouring-in wayAn electrolysis solution pouring-in device given in either 



claim 2wherein the whole quantity of an electrolysis solution is moving to an 
inside of a cell caseor a pouring-in wayor claim 3. 

[Claim 5]Where inside of a cell case and a pouring-in way is made into a reduced 
pressure staterotational speed of a rotating table is lowA centrifugal force 
committed to an electrolysis solution starts quiet pouring in in a cell case from a 
very small state of a centrifugal force which is 1/10 or less [ of the maximum 
centrifugal force which becomes settled with an electrolysis solution pouring-in 
device ]The electrolysis solution pouring-in device according to any one of claims 
2 to 4 continuing pouring in using a wide range centrifugal force to a state which 
the maximum centrifugal force that becomes settled from the source of power 
provided in a device and a means of transmitting power commits. 
[Claim 6]A cell case which has an electrolysis solution inlet in a position which is 
separated from the center of the end face of having a positive pole terminal of a 
cell caseAn electrolysis solution pouring-in device is supplied with a posture in 
which a terminal area of said cell case is turned horizontallyand an electrolysis 
solution inlet becomes the highest position of a cell caseThe electrolysis solution 
pouring-in device according to any one of claims 2 to 5 which pours in an 
electrolysis solution where it held and a terminal area of a cell case is horizontally 
turned regardless of existence of a centrifugal force. 

[Claim 7]Two or more cell cases are arranged in at equal intervals with a posture 
which turned an axis of a cell case horizontally on 1 straight line on a cell case 
holding jig main partsaid whole cell case holding jig being put in blockand 
performing supply and extraction operation to an electrolysis solution pouring-in 
device - and a hand of cut of a rotating table -- abbreviatedwhere a cell case is 
fixed on a parallel straight lineThe electrolysis solution pouring-in device 
according to any one of claims 2 to 6 pouring in two or more cell cases fixed to 
each of two or more of said cell case holding jigs in parallel simultaneously. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention is in the state which decompressed the 
inside of a cell caseand starts pouring in inside the cell case which uses a 
centrifugal force to an electrolysis solution and is in a reduced pressure state. 
Thenit is related with the pouring-in method of an electrolysis solution and device 
which pour in according to concomitant use of the pressure differential and 
centrifugal force of the inside and outside of a cell case by opening a pouring-in 
way to atmospheric pressure. 

[0002] 

[Description of the Prior Art]ln recent yearsthe demand of cells [ that it is highly 
efficient and high capacity ] is growing with the spread of portable electric 
appliances. Corresponding to thisa nickel hydoride battery and various advanced 
batteriessuch as a rechargeable lithium-ion batteryare developed and put in 
practical use. Not only the cell of cylindrical shape but effective development of a 
square-shaped cell for the small weight saving of a portable equipment is 
positively furthered also about the shape of a cell. Although these cells have the 
structure which accommodated the electrode group and electrolysis solution of 
the laminated structure which made the separator intervene between an anode 
and a negative electrode in the cell casein these cellsin order to accommodate 
the electrolysis solution of the quantity which balanced the inside of a cell case at 
as a lot of electrode groups and electrode groups as possible in order to attain 
high capacity-ization of a cellit is difficult to pour in an electrolysis solution 
efficiently into a cell case. In the obturation process which is a post process of 
pouring inif an electrolysis solution adheres near the opening of a cellwhen 
making the spreading effect of a sealing compound unstable in obturation by 
caulking and performing obturation by weldingit becomes the cause of making a 
welding process unstable and reducing quality. 



[0003]ln order to solve such a technical problemas indicated by JP8- 
106896AThe inside of a cell case is decompressed with the vacuum pumpand 
the trial which is also going to use together the pressure differential of the inside 
and outside of a cell caseand it is going to. pour into the inside of a short time into 
a cell case is madeusing a centrifugal force to an electrolysis solution further. 
[0004]According to said gazettea remarkable effect is accepted to shortening of 
pouring-in time by combining with decompressing the inside of a cell caseand 
using and pouring a centrifugal force in an electrolysis solutionbut. At the 
moment of having opened the valve for pouring in and starting pouring in of an 
electrolysis solution inside a cell casesince the electrolysis solution is energized 
by both the centrifugal force and the pressure differential of the inside and 
outside of a cell caseThe electrolysis solution which passed the valve part of the 
pouring-in way and advanced toward the cell case disperses around vigor ******** 
and the valve for pouring inand adheres also near a cell case openingand the 
problem of causing the result which is not preferred to the obturation process of a 
post process remains. If the liquefied electrolysis solution is poured in into the 
cell case in a reduced pressure state under atmospheric pressurethe part is 
rapidly evaporated from the shape of liquidand in order that the air which was 
dissolving into the electrolysis solution further may make air bubbles and 
intermediary volume increase rapidlyan electrolysis solution will disperse much 
more easily. 

[0005]The cell case to which it is held on the rotating table which carries out a 
high velocity revolutionand a centrifugal force is appliedlt is necessary to perform 
decompression of insidessuch as a pouring-in memberswitching operation of a 
pouring-in valveetc.and equipment serves as a quite complicated structureand an 
installation cost becomes expensive and is also holding the problem that a 
maintenance is troublesome as a production facility of a factory. 
[0006] 

[Problem(s) to be Solved by the lnvention]ln order for this invention to solve the 
above problemsto pour in an electrolysis solution to the inside of a short time well 



into a cell case and to make it not make most electrolysis solutions adhere the 
opening of a cell caseand near a pouring-in mouth moreoverDevelop the quiet 
and quiet pouring-in method which scattering of an electrolysis solution does not 
produceand stabilization of the obturation process which is a post processand 
promotion of efficiency are attainedand the electrolysis solution pouring-in 
method excellent in the productivity and reliability in which structure is 
comparatively easyan installation cost is cheapand a maintenance is also 
easyand its device are proposed. 
[0007] 

[Means for Solving the Problem]A side far from an axis of a rotating table in a 
part of paries-medialis-orbitae side of two or more pouring-in hoppers which fixed 
inside of the level surface at equal intervals on the circumference of a rotating 
table and the core on a rotating table manufactured pivotable at high speedlt is 
considered as an inclined plane which takes for keeping away from an axis of a 
rotating tableand goes upand a small hole into which an electrolysis solution can 
flow is provided in the upper part of this inclined wall surface. It is connected to 
this holeand a pouring-in mouth of a cell case into which an electrolysis solution 
should be poured is airtightly connected to an end of a pouring-in way extended 
to an outside diameter direction of a rotating tableand it is considered as 
structure which fixed a cell case to a peripheral part of a rotating table. 
[0008]And the specified quantity of an electrolysis solution which should be 
poured in to one cell is supplied to each hollow in a pouring-in hopperand a lid of 
a pouring-in hopper is closed and sealed. Thenair it was [ air ] full of space of 
insidessuch as a pouring-in hoppera pouring-in wayand a cell caseis discharged 
on a wall surface of the pouring-in hopper inside using a vacuum pump 
connected to a vacuum suction hole in which it was provided in the upper part of 
a side near an axis of a rotating tableand these insides are decompressed. Some 
air which was being dissolved into an electrolysis solution into this 
decompressing processlow boiling point components in an electrolysis 
solutionetc. serve as air bubblesand are discharged. Of coursesince change will 



arise for an ingredient of an electrolysis solution and an adverse effect will be 
brought to a battery characteristic if a degree of vacuum is raised very much to a 
degree exceeding a tolerance limit which becomes settled with an electrolysis 
solutionit is necessary to grasp a priori an allowable limit which can be 
decompressed. 

[0009]Thusif the high velocity revolution of the rotating table is carried out after 
decompression until it becomes a predetermined degree of vacuum about 
insidessuch as a pouring-in hoppera cell caseand a pouring-in wayA centrifugal 
force works to an electrolysis solution which was supplied to a bottom of a 
pouring-in hopper and was storedan electrolysis solution will flow through said 
inclined plane of a pouring-in hopper in the direction going upand an electrolysis 
solution will be injected into an inside of a cell case via outflow and a pouring-in 
way from a hollow of a pouring-in hopper. For this reasona valve for opening and 
closing for controlling an outflow of an electrolysis solution becomes unnecessary 
from a pouring-in member. Under the present circumstancesif inclination of an 
inclined plane of a pouring-in hopper is set up gently-sloping and a table is made 
to rotate using a comparatively small motor of running torquesome pouring-in 
time will be extendedbut. Rotational speed of a rotating table will be able to pour 
in comparatively late almost all quantity of an electrolysis solution which should 
be poured in quietly from a little small stage of a centrifugal forcerotational speed 
of a table will take for going up graduallyand it will pour in powerfully with 
acceleration by a strong centrifugal force. Since there is no influence of a 
pressure differential of the inside and outside of a cell case in this pouring init is 
possible to perform very quiet to pour in. When inclination of an inclined plane of 
a pouring-in hopper is strengthenedtorque of a motor for table rotation is made 
into a big thing and a table sets up further rotational speed which reaches 
eventually highlyit is possible to aim at shortening of pouring-in time to shorten 
especially pouring-in time. 

[0010]Since most fears of a pressure differential of the inside and outside of a 
cell case being also small just before an end of a pouring-in processand an 



electrolysis solution dispersing have disappearedSince it poses a problem that 
variation arises in an injection rate of an electrolysis solution to each cell rather 
when [ even when it is small in a pouring-in way] an unpoured in electrolysis 
solution remainsshortening of pouring-in time andA pouring-in way is wide 
opened to atmospheric pressureinto a cell caseboth a centrifugal force and a 
pressure differential of the inside and outside of a cell case are used togetherand 
an electrolysis solution is poured in. 
[0011] 

[Embodiment of the lnvention]Hereafteran example especially carried out to the 
square-shaped lithium cell about the electrolysis solution pouring-in device of this 
invention is explained brieflyreferring to drawings. 

[0012] Drawing 1 is the sectional view seen from the front direction which shows 
the structure of the outline of the whole electrolysis solution pouring-in device of 
this invention Decompression of the inside of a cell case [ in / in drawing 2 / the 
electrolysis solution pouring-in device of this invention ]and a pouring-in waylt is 
a figure showing the mutual timing about the centrifugal-force grant to the return 
to atmospheric pressurea cell caseand an electrolysis solutionetc. drawing 3 is a 
transverse-plane sectional view showing the structure of the outline of the 
principal part of the electrolysis solution pouring-in device of this inventionand 
drawing 4 is a top view of drawing 1 . Drawing 5 is a perspective view in which 
being able to pour in without moreover making an electrolysis solution adhere 
near the pouring-in mouth of a cell efficiently with the electrolysis solution 
pouring-in device of this inventionbeing dramatically stabilized in the obturation 
process which is moreover a post processand showing the appearance of the 
possible square-shaped cell of obturation processing. Drawing 6 is a figure 
showing the shape inside a pouring-in hopperespecially the situation of the 
inclined wall surface established in the hollowed part. Drawing 7 is a top view 
showing the shape of the pouring-in hopper used with the electrolysis solution 
pouring-in device of this inventiona pouring-in wayand a cell case holding jigand 
mutual physical relationship. 



[0013]As shown in drawing 1 drawing 4 etc.it is supported by the axis of rotation 2 
and the inside of the level surface to six each which becomes at equal intervals 
on the rotating table on the rotating table 1 in which a high velocity revolution is 
possibleand the circumference of the core. The pouring-in hopper 15the pouring- 
in way 22the cell case holding jig 14the cell case 30etc. are allocated in order 
towards the outside diameter direction along the abbreviated radial direction of a 
rotating table from the center. In this electrolysis solution pouring-in deviceas 
shown in drawing 7 the ten square-shaped cell cases 30 can be put in orderheld 
and put in block at equal intervals on a straight line using the cell case holding jig 
14and it can perform now supply of said cell case 30drawingand pouring in. In 
the following explanationalthough the pouring-in operation about one cell is 
explained in many casesit is understood [ have / you / 1 / ** ] that same 
processing is simultaneously performed in parallel about many other cells. 
[0014]Firstthe structure of the outline of an electrolysis solution pouring-in device 
is explained. As shown in drawing 3 and drawing 6 the electrolysis solution 31 
equivalent to one cell is supplied to the pouring-in hopper 15and the hollow 24 
which can be stored temporarily is established in ten places and linear shape at 
equal intervals. And although the inclined plane 16 whose inclination is 70 
degrees - about 80 degrees is formed about the portion which is most separated 
from the axis of the rotating table 1 among the wall surfaces of each hollow 
24The hole 17 for an electrolysis solution outflow is formed in the upper bed part 
of the inclined plane 16 towards the abbreviated outside diameter direction of the 
rotating table 1the flexible hose 39the nozzle 23etc. which constitute a pouring-in 
way are connected to the downstreamand it goes via theseThe pouring-in mouth 
32 of a cell case like drawing 5 is turned horizontallyit is fixed to the cell case 
(howeverpouring-in mouth 32 becomes highest position of cell case 30 like) 
holding jig 14and the cell case 30 is airtightly connected to an end on a pouring- 
in way. At this timethe cell case 30 is fixed to the peripheral part of the rotating 
table 1 via a cell case holding jig. 

[0015]lnto the portion near the axis 2 of a rotating tablenear the upper bed part of 



the pouring-in hopper 15. When carrying out vacuum suction of the hole 35 for 
supplying an electrolysis solutionthe inside of the cell case 30 and the pouring-in 
way 22etc. and decompressing themlt is connected to the hole 21 which the hole 
18 used as a passage of the air discharged was formedand was provided in the 
axis part of the rotating table via the flexible hose 19lt is connected to the 
vacuum pump 1 3 via the rotary joint 1 0the electromagnetic valve 1 1 for 
vacuumsthe hose 27 which were provided in the lower end part of the further 
aforementioned axis 2. 

[0016]As shown in drawing 1 in the upper part of the pouring-in hopper 15. It is 
openedonly when it is energized with the torsion spring 29 and the electrolysis 
solution 31 is supplied to the hollow in a pouring-in hopper from the electrolysis 
solution fixed-quantity-discharging nozzle 40and during the high velocity 
revolution of the case where other pouring-in ways are decompressed by the 
vacuumor a tableit is always closed and the lid 20 for keeping it airtight is formed. 
[0017]When supply a cell to the rotating table 1 hold to itand discharging to it or 
supplying an electrolysis solution to the pouring-in hopper 15Although it is not 
necessary to carry out the high velocity revolution of the rotating table 1 since it is 
preferred that the stop position of a table stops correctly to a positiondrive with 
the geared motor 5 of small capacitybut. When using the centrifugal force by a 
high velocity revolution and pouring in into the cell case 30the comparatively big 
rotation torque of the induction motor 8 is slightly slowed down by the timing belt 
9 and the pulleys 34 and 25and is transmitted to the axis 2 of a rotating table. 
The selection change of whether to drive under the power of which motor among 
these motors for two table rotation can be performed using the electromagnetic 
clutch 7the magnet switch which is not illustratedetc. according to the occasional 
operation of an electrolysis solution pouring-in device. 
[0018]Nextan example of operation of the outline of the electrolysis solution 
pouring-in device by this invention is explained. In firstthe state where set regular 
intervals to the cell case holding jig 14 by having made the square-shaped cell 
case 30 into a ten-piece unitand it fixed to 1 linear shape. Rotating the rotating 



table 1 with 1/6 every rotation and the geared motor 5. One by oneafter supplying 
and fixing to six positions on a rotating tablethe nozzle 23 in the end piece of the 
pouring-in way which makes the pouring-in hopper 15 the origin is put in the 
pouring-in mouth 32 of the cell case 30and it connects with a cell case at 
airtightness (packing is allocated in the circumference of a nozzle). Nextthe 
specified quantity of the electrolysis solution 31 which is equivalent to each of the 
hollow 24 of the pouring-in hopper 15 from the electrolysis solution feed holes 35 
at one cellAfter supplying by carrying out the parallel run of two or more constant 
delivery pumps which are not illustrated and sealing the lid 20the vacuum pump 
13 is workedand hollow 24 inside of the cell case 30the pouring-in way 22and the 
pouring-in hopper 15etc. are decompressed until it is set to about -700 mmHg. In 
order to use together both of a centrifugal force who commit the reduced 
pressure state in a pouring-in way to the decompression after a check and within 
a cell caseand an electrolysis solution with the pressure switch 38 for vacuums 
and to pour in efficientlythe induction motor 8 is started and the high velocity 
revolution of the rotating table 1 is started. 

[0019]lf the rotating table 1 begins rotation and comes to carry out a high velocity 
revolution gradually as shown in drawing 2 lf a centrifugal force works also to the 
electrolysis solution 31 in the pouring-in hopper group 15 and a centrifugal force 
becomes 10G (gravitational acceleration is set to 1G) gradean electrolysis 
solution will begin to go up the aforementioned inclined wall surface 16 
established in the hollow 24 in the pouring-in hopper 15and it will begin to flow in 
the pouring-in way 22. Although the rotational speed of the rotating table 1 
continues a rise and about 350G is reached eventually also after thatit does in 
this wayand the electrolysis solution 31 currently supplied in the pouring-in 
hopper 15 flows out of a pouring-in hopper altogetherand flows in a pouring-in 
way or the cell case 30. When the electrolysis solution was exhausted to pouring- 
in hopper 15 insideby stopping operation of the vacuum pump 13 graduallyBy 
opening a pouring-in way to the atmospherechange the aforementioned 
electromagnetic valve 1 1 for vacuums connected to the exhaust passage of 



airuse together a centrifugal force and the pressure differential of the inside and 
outside of a cell casepush in an electrolysis solution in the cell case 30and Or 
shortening of pouring-in timeThe electrolysis solution which remains on a 
pouring-in way is lessened as much as possibleand variation in the amount of 
pouring in is lessened. 

[0020]Since most air which was in the cell case 30 before the pouring-in start by 
adoption of such a pouring-in method is discharged besides the cell casethe 
opening within a cell case is easily replaced by the electrolysis solution 31 and 
pouring in progresses efficiently. Since the powerful centrifugal force is also 
committedthe strong power of facing to an electrolysis solution from the entrance 
side of a cell case in a bottom direction works according to the difference of the 
density of an electrolysis solution and airand the unimpregnated portion of the 
electrolysis solution which remained easily to the central part of the electrode 
group by the vacuum pouring-in method is also canceled comparatively in the 
inside of a short time. When pouring in this inventionalthough the rotational 
speed of a table is also about 10G-15G small and begins to pour in quietly in a 
cell case using the decompression within a cell caseand a small centrifugal force 
at the time of the start of pouring inthe centrifugal force applied to an electrolysis 
solutionWhen the rotational speed of the table reached 1000 rpm of the highest 
speedit became large to about 350Gand it has set up so that strong acceleration 
may be used to an electrolysis solution and it can perform efficient pouring in. 
From just before the end of a pouring-in processa pouring-in way is wide opened 
to the atmosphereand the pressure differential of the inside and outside of a cell 
case is also used together and poured in. Thuswhile pouring the efficient 
electrolysis solution in the inside of a short timethe pouring-in method which does 
not disperse an electrolysis solution on the outskirts of a pouring-in mouth of a 
cell caseor it is not made to adhere could be used. 
[0021] 

[Effect of the lnvention]lt is an electrolysis solution pouring-in device 
comparatively simple as a device which also uses a centrifugal force to an 



electrolysis solution and is simultaneously poured in in a cell case where the 
inside of a cell case is decompressedandmoreoveran electrolysis solution can be 
efficiently poured in in a cell case in a short time. An electrolysis solution in the 
first stage poured into a cell case. The inside of a cell case is made into a 
reduced pressure stateand it is only using a centrifugal forcesince the pressure 
differential of the inside and outside of a cell case is not usedquiet pouring in is 
possible for ittherefore there is little scattering of an electrolysis solutionsince 
there is no adhesion of an electrolysis solution near a pouring-in mouththere are 
few troubles in the obturation process of a post processand quality is stabilized. 
Since it is enabling to parallel pour in to further two or more cellsit is also a very 
efficient electrolysis solution pouring-in deviceand the reduction effect of a 
manufacturing cost is large. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The front direction sectional view showing the structure of the outline 
of the whole electrolysis solution pouring-in device of this invention 
[Drawing 2] The figure in the pouring-in process of this invention showing an 
example about mutual timingsuch as decompressioncentrifugal-force grantand 
an atmospheric pressure return 

[Drawing 3] The transverse-plane sectional view showing the structure of the 
outline of the principal part of the electrolysis solution pouring-in device of this 
invention 

[Drawing 4] The top view showing the structure of the outline of the whole 
electrolysis solution pouring-in device of this invention 
[Drawing 5] The perspective view of the appearance of the square-shaped cell 
which pours in using the device of this invention 

[Drawing 6] (a) The sectional view by the X-X' cutting plane of the pouring-in 



hopper group of top view (b) this invention which shows the pouring-in hopper of 
the electrolysis solution pouring-in device of this invention 
[Drawing 7] The top view showing the shape of a pouring-in hoppera pouring-in 
wayand a cell case holding jigand physical relationship mutual [ these ] 
[Description of Notations] 

1 Rotating table 

2 Rotating table axis 

3 Electrolysis solution pouring-in device frame 

4 Bearing 

5 Geared motor 

6 Timing belt 

7 Electromagnetic clutch 

8 Induction motor (with a brake) 

9 Timing belt 

10 Rotary joint 

1 1 The electromagnetic valve for vacuums 

12 Throttle valve 

13 Vacuum pump 

14 Cell case holding jig 

15 Pouring-in hopper 

16 Inclined wall surface 

17 Electrolysis solution discharge hole 

18 Air exhaust hole 

19 Flexible hose 

20 Pouring-in hopper lid 

21 Air exhaust hole 

22 Pouring-in way 

23 Nozzle 

24 Pouring-in hopper hollow 

25 Pulley 



26 Pulley 

27 Hose 

28 A pulley with a torque limiter 

29 Torsion spring 

30 Cell case 

31 Electrolysis solution 

32 Cell case pouring-in mouth 

33 Positive pole terminal 

34 Pulley 

35 Electrolysis solution feed holes 

36 Brake disc 

37 Brake 

38 The pressure switch for vacuums 

39 Flexible hose 

40 Electrolysis solution constant delivery pump nozzle 
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$fr%izmnz±&T zmmmzmuz z. t ic <* y s « @ 

15^- ?VU©ii&@$5l;:#o T5i;&* y / \°-©g&F*3g|5 
*tifcJ-X±(DiS/L^^i!i< *-yA°-©]ag|H;:1ttlS3- 

©±9nci£«-enfcaiP7U u , a^-?^©^ -jt 
i^mzwzf^m^iz^n.^. : ,m^mm^>y 
x;ugi3& lt» m^y—y fio^mmz\m-$ 

omsizimmmftyz »* •> / f-©s*©jsic»« l/c 
muzmmonmmmsimo 

«©fl»Sia©8«©f8»tf» 1 ffl©W»*— Xl*gfc» 

»rt©»E:cgi$7i$i£u\ laex-^KoaaiHUEtc 

i -7-i sz.r J-*.!i4»i-T*-z.i«TeT5-)*+--i+iSTeT5tj/r>i \ 



Lfcmi7-0$Ex-7>U©[H]$nXt:°- KAM5<» ttftSft 

icfl < «8»»»g»c <fc y s«*SiCrfj 
©1/1 oj-xTT^53i'C^<7)^ic/j\^^mi* % efi 

ft*»ed:tfft*eit#a«fey)t**«*Oj8n>*flHtt 
)Sft>4ftgMo 

WftaAPtfWft^— XO*«bBLM!Mtcft*J:54SB 

»»*»}R-r *a 2 #s 5 ©i^-rn<)Sj:iBig©ffl(s 

ft>iftgBo 

[H>RJ17] tiBkma>9M*-X*. Wftfr- A©tt 
© 1 WthtcWBHHcat^T, ttEWftfr- 

l\ ^o0gx-7';U©l£]K^[p)lcBi§W^:iI^±ic, 
XfcHELfctttt?, «»ffl©ttlB«>ft$— X 

6 ©i^rn*sciB«© wnftasssii. 

[000 1] 
[0002] 

<bft^©p^t;:-i2/\ o u-^-^^?i*^fc»s^ii©m@ 

ic. B)ft^-Arta5icPjt6«:BByAfi©mfliPi, «s 
©ft^mjft^- AF"gictg$^ic>iA-r 5 c <t ^ant ^ 



j: *ioc st>TH:->-;i/sy©a*B»***£j£u: u 
[ooo3] zo)&?ismmzm}k?%rctt>ic* mmw- 

8- 1 06896#iilStCtF»^*nTl^ct;3lC, M 
ft*-Afcffi£S2<K>:ftc<fcyMELTfc£, £6lc 
5B»&**«l¥*li:«4!»*3B:tfS» m>ft$--artfl.©E2j 
gfcfcflffflLTSBSIffl©!^ S>ft$— XrtfcaALJ: 

[0 0 0 4] gOfSii«tC«tn«\ Wft4r-*fc»*»E 

*rttt©Eae©wiic <£ y 
Lra>tey-xiipgi5^ict,#* u »ig©&pi 

HfflltLJIl\, 

[0005] ^j§0is'r^iH]iE7 i -^u±ic« 
1 ^ 5 ma£$ t is*, ri^o 

[0 0 0 6] 

fbSBstwc, ik«tt«jitftBmi?s«fitfSfiiii-Ps 

[0007] 

[BH£IS3W-3fc4&©#a] *¥Ert£iSi§T@SfcW 

ona±tc§iarei£HS Lfc«»ffl©aj« * •> / \°-©i*i 

A«lB©^?lsME?-7;U©tt£fr5>tlH*l£s 015 

7 i -^uo«i^6ja^*u:anT±»-r*««iBi: 



[0 0 0 8] *LT, a«*yyt-F«90*tlftia)a* 

T\ fcERltefctfglSff fcWMcfflg LTfc < 

[0 0 0 9] C©«fc5lCLT, 
X. a»Kft£©rtg|$*mje©JlffifilCftS$'rXE 

Blcfl^*tiIlfjtSnT^feW!iraKil'&*<Mi*, « 
fltiftli&X* 7 / t-©fflEHS8iS*±S-r S^lRjlCattti 

t, £«#*/*-©«** yatnuu a$s&«£&L 

c©fc»ica»8B*fr6*iB*©3iia*«yiiii-r*fci6© 
wwa/w^tt***:**. com* aa* 

z>t. mtimtt*9Wif*ifis emex-^;u©ihmex 
t?- K^itRwa<jS'i>*©^'jx*^a»^6x a» 
t <i «#»©« t k, £©a*B*jwca«-r a c <t # 

A-rsctta*. £©£*©«£, ffiJtey-Art^.© 

£*«©■»«:£ <J*^©?, ^Nf(ca^frft3»«ff 
•aHBifflt-^-©h/b^***ft«b©tu ^ bicx 

cticdcy, a«i5M©g«*Hsc£tfRr*B"rs*o 

[0 0 10] ftfe, >i^lil©^7iISulJ:tix 
Ai*i^©E73M i t>/J^<^ oT j3y x «M3fttffflHR-r« 
<DiBtt«i:A,^l»<^:oTl^©Tx t>"L5, a^lS 

*ct»c*y % ^ft^n©*>iMc3*r«, B«i*©aA 

[00 1 1] 



• ■ 



[0 0 12] B 1 ti$?£^<Dlii$;$;£'&§£ii£tt<D4ipg 

]EHKinBi7ft y » b 4 tin 1 cdtsbt- 

**. B 5 \**%W<DW.M}&%te3iWlz «fc y 

< aJSRTUT* Lfrfc&IigT&S&PIiSlcfc^Ts 

[0 0 13] Hi, B4^^*lc^-TJ:dlc N 0g|ft2lc 

0)[H]|57 1 -^U<i:|Il^cDRiil±r-IIP^Pilc^§ 6 ©mo 
Wifftfc* >i5S*y/\°-1 5, ^58882 2, SJftfr- 

£fiJfflLT. -Bli±tc*nPHc 1 OffiiOftJBWTft'*— 
X 3 OZM^ZUftU -gLTMK^^-X 300 

TH*fcl\ 

[0 0 14] **\ «ft«^&B©WS©ffi£«ffi91 
T^o H3;fcJ:tJ f B6te5vr«i:5lc, >£j£*y/\°-i 5 

WK!!TATfcXc:<h©!ii3fc&S&2 4tf 1 0®^ 
ttlc*IBH»c»«-6tiTl^o *LT\ ^tt^tt©!!^ 
2 40g®cD?l5, lagx-^l/ 1 ©tt;Bfr6«t»*ft 
fcSKHcoi^Tlis £JlEtf7 0° ~8 0° SJS(DfM4iE 
1 6tfRW-SftTl**ifc ^©<S£4H1 6a)±5asg|5lC 

*U Ctt6£3££LT, *uaslcli«^-X3 06\ B 
5 CD <fc 5^il)i!!^-XCD>4 JSP 3 2 ^7k¥7D[pllClplitT 
(fiU S&P3 2AW-X3 Oroat^tMfiSlC 



[0 0 15] a«*yy<-1 5©±aii5g|5ttifi?lH]i57 1 - 
3 5<t, S;fe^-X3 0F*3, ;i;8S&2 2F>g&<h*£KSi!8 

*n^?Li 8#rw-s*u xu*->7;i/*-xi 9«n 

SLT0Kx-7;U©llli;&»fcI«*Sftfc?L2 1 
£tt, *6lCMIBO«i2(DT«g|5lClSlt6n/cP— S« 'J 
-73-r>h1 0^li£ffl^l$#1 1, *-X2 7ft£ 

[0 0 16] Bi fcSTJ^fcajfcfc'y/f-l 5 

©±»tcw\ fai;yM*2 9 7#»*nT, 
Rtai/x;u4 o *y mmM3 1 
K#&&-rsnsic©*inijMu ^©^©a&sgtf^icM 

tu MSic«ofc46o^2 o^sttenT^^c 

[0 0 17] IhIIex-^/H K*%«#tl& «JfU 1* 
Ll^©T\ 'Jx§*0)*T- Kt-*- 5 tc<fc y fgft 

^-z-wwmmvh'j-'k. ^^5>^uh9t 

X- y - 3 4 £ 2 5 Tfr-f 6HC;J&I LEME^-^KDtt 
2lceiiLTl^c Ctl6<D2^(7)^-X;HHlS 

[0018] *^icd:?.m^)i^a(DffiEss 

fcl^T 1 iTOttKB£LfcKft?, SCt 1 -^!/ 1 1 
tC^§/X;U2 3^, ffi^-7.3 0<D>i>SP3 2lCjf 

cds^ 2 4 (D^n^nic. m«js«iiig?L 3 5 e> a>ti i 
©^■Rtai x^M5ijag-r § c t ic * y em l, s 

^r- X 3 0> 545SK2 2, >iJS*y/\- 1 5(DS^2 4 
-7 0 0mmHgg)tlC^§$7"MErS o 
a*»rt©«Ett»*J*ffifflE7JX< y * 3 8 iCcfc y 51 



[0 0 19] H2lC^-rj:5lC[Hll£x-^H tflsHE* 
KiSiI|sl$5-r 3 £ 3 3 a** '> / \°- 

s¥ 1 5rt©w»»3 1 ict,»Mjtf«** atij>A#i o 

G «*J©»0jlg£l GftS) gfilcftSt. 

7 /\°- 1 5 F«30>g* 2 4 lcRl*SnfcME0>ffttSiB 1 

6 *wmm»* y : ,mm 2 2 mcsha u&4&«. 

^HW(cii3 5 0G8Slc$afitr«& dtDJ:aicL 

c <t m * y u\ $ 17 7 - c«wjb(ci««* nfc 
iiuf3©X£ffl®58# 1 izwwxt. a»s&***ic 
wt 5 c £ tc j: y *&a t mm* -x ftftcDEtimz 

n ©jess t » a»» «a -r prn35: ib y '> a 

[0020] £ CD J: 5 &>i$£;£<Djfffl lc j. y 

»«3 1 tc*y*jite«ft*nT» ajftutt*n(cjt 

€*. $fc, Stfj&iljitfjfctti^TVS©?,. Sft?j^tx 

© *n>asfc»g l a 6 x o *i?»©*a>i3# , fc Jttaw 

7;U<D@iKXfc 0 -K&'J^< 1 0G~1 5GfiJtrS 

tf- KtfBBZfcf- K© 1 0 0 0 r pmlciiJiiLfcBf^ 
7*14 3 5 0 G ggig** < & y , B»i$fctt 

fflttLTBft-T— XflftWE^MtWffl LT>iAT£<, 
ff3tWB«c, B»fr-*©aj«nBiHl;:m»)S£ffl» 

[002 1] 

[aw©**] ws^-xrt*j«ELfctt«?, fm 

1 fvi >m??<S4b*\fr?±%-MKTg6-73;te»i M^-rm&s^&m 



mxmomaxmz<o h 5 -y^is^n. < % 

*o *sic«sb©«>i!iu:»l7\ afc5ijwfta«*Ria6 

[0®©fS*&fftBJl] 

[0 1 ] *XW©«Mi^mii^«©wta>«>l«^ 
tiEfB^(R]Kfr®l2l 

[Em *5&«©ajBp:eic*j^s. me, 

[H3] *fgB^©^^;i^s©±ggp©TO©*iiii 

*sriEiBWiBia 

m 4 ] *fgB^©ttft?jga^H^cD «vs©«is«/7 

1"¥BISI 

[05 ] **fll©SH*ffl^Taj«*?T5fl««5ft©^ 

m©^^0 

[06] (a) *«lUI©a*J«&*SB©a»*v/{- 
*/Txf¥iBia (b) *WB©a**«y/^-«W)X-X' 

[07] a«* aittK, BJft^— X«J#7&S© 

fleets cneffls©teB^ ; &^-r¥®0 

[^©IftB^] 

1 0gr-y;l/ 

2 EHE^-^Utt 

3 «jB»a««B7U-^ 

4 m&f 

6 >^;l/h 

7 tl^7 7f 

8 -r>^5/3>«-*- (7'U-+W) 
10 □— Jiy-vfg-fVh 

1 1 
1 2 
1 3 

1 4 H^y-T.^ft^M 
1 5 

1 e M$4iia 

1 7 BM3KSKH17L 
1 8 

1 9 7U*->y;U^-X 

20 nm*yn-m 

2 1 xr-SfM?L 

22 

2 3 /XVU 

2 4 ajt*y/«-«* 

25 y-y- 
2 6 y-y- 



2 8 Hl>?'J = ■y$-tt7-'J- 
3 0 

3 1 g^x 

32 m^-xima 

3 3 iESffi? 

3 4 y-u- 



35 wmm&a 

3 6 ^U-*xVX<7 
3 7 

3 8 M^m&fj^y^ 

3 9 7U*->?;l/*-X 

4 0 Bjg^«p±tij^>y/X;U 
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[H5] 
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[06] 




